. The scarcity of data and the restricted number of extant speakers pose considerable challenges for obtaining a comprehensive understanding of the Duoxu language and its history. Fortunately, in the case of Duoxu, both internal and external cues are available to identify the most proficient speakers and to evaluate the intactness and consistency of the data they provide. Internal cues include a comparison of the production of several speakers.
External cues include a comparison with earlier attestations of Duoxu, most importantly the grammatical sketch by Huáng and Yǐn (2012) , based on fieldwork with one of the last fluent Duoxu speakers in 1990.
Previous work comparing the production of all remaining speakers during the 2014 Duoxu survey identified one most proficient Duoxu speaker, Mr. Wǔ Róngfù 伍荣富 (Chirkova 2014 ). The present study aims to provide new data and new analysis of the phonological system of Duoxu, based on the speech of that most proficient speaker, so as to contribute to the documentation and research of the Duoxu language. It is a corrected and expanded version of my phonemic analysis of Duoxu (Chirkova 2014) , and it is based on additional fieldwork. Essential differences with my earlier phonemic analysis include the addition of (1) detailed sections on tone and tonal patterns on disyllabic domains, and (2) audio files for all illustrative examples in the text. The purposes of providing audio files are to enable and encourage further research and analysis of Duoxu, and to contribute to its preservation.
This study also provides a detailed comparison of the data collected with a semispeaker with those presented in Huáng and Yǐn (2012) and collected with a fluent speaker.
The goal of the comparison is to evaluate the intactness and consistency of the newly collected data. 2 The sketch is also intended as a reference document for comparative work between Duoxu and its sister languages Lizu and Ersu. For ease of comparison, the present description is modeled on the phonological sketches of Lizu and Ersu (Chirkova and Chen 2013; Chirkova et al. 2015) and it contains the same recorded text ("The North Wind and the Sun"). 2 Huáng and Yǐn's main language consultant, Mr. Wǔ Wéncōng 伍文聪, and Mr. Wǔ Róngfù, the main consultant for this study, are from the same village (Wǔsù 伍宿). Notably, Huáng and Yǐn also worked with Wǔ Róngfù in 2012 cross-checking some of the data collected with Wǔ Wéncōng (Huáng and Yǐn 2012: 58) . Huáng and Yǐn note that the phonological system of Wǔ Róngfù is similar to that of Wǔ Wéncōng (ibid.). inventories are presented in semitones, given that semitones better reflect pitch-related perception than the Hertz scale (for more details see Stanford, 2008 Stanford, : 420-421, 2013 , and references therein).
Consonants
Duoxu has 33 consonant phonemes, listed in Table 1 . There is a general three-way contrast in stops and affricates: voiceless aspirated, voiceless unaspirated, and voiced. 
Several consonant phonemes have a restricted distribution. The uvular voiced fricative only occurs before /a/ (as in /ʁa³¹/ 'needle', /ʁa⁵³/ 'be full (after meal)'). /f/ only occurs before /e/, /a/, and /u/ (as in /fe²²/ 'pus', /fa²²la⁵³-pu/ 'dustpan, winnowing fan', /fu²²tʃʰu⁵³/ 'be dry'). 
Consonant clusters
Duoxu has consonant clusters of two types: (1) clusters with approximants, and (2) marginally, prenasalized clusters.
Clusters with approximants
The approximant /j/ occurs in the second position in consonant clusters, where it may be realized as secondary palatalization of the first position consonant. /j/ co-occurs with labial and denti-alveolar stops, /l/, /m/, and /n/. Clusters with labial and denti-alveolar stops followed by /j/ only co-occur with /e/. Examples include /bje³³ka³¹/ 'be soft' (compare /be³³-be³³/ 'climb'), /tje³¹/ 'sow (v.)', /dje⁵³/ 'push' (compare /pa²²de⁵³-ka/ 'stool, bench', the bound root /ka/ is a classifier for elongated objects Prenasalized segments are analyzed as two-member consonant clusters in order to simplify the underlying repertory of Duoxu unit segments.
In addition to /Nb/, attested prenasalized clusters also include /Nd Ndʑ Nɡ/, as in /Nda⁵³/ 'earth, soil', /Ndʑa⁵³-pu/ 'door', /Nɡo³³lje³³/ 'tile'.
Vowels
The vowel system of Duoxu comprises six oral vowels (/i e a u o ɯ/), and one rhotic vowel (/ə˞/), which only occurs in isolation.
/i e a u o/ may co-occur with most consonant initials, whereas /ɯ/ is restricted both in frequency and distribution. Examples of /i e a u o/ include:
After denti-alveolar and postalveolar affricates and fricatives (/ts tsʰ dz s z tʃ tʃʰ dʒ ʃ ʒ/), Duoxu has two fricative vowels, which are realized as homorganic to the preceding consonant 
Syllable structure
Duoxu is phonologically and morphologically monosyllabic with a strong tendency towards disyllabicity in its lexicon. The canonical Duoxu syllable minimally consists of an obligatory nucleus and a tone. It may additionally contain up to three optional elements in the following linear structure: (C1)(C2)(C3)V(ŋ), where C1 can be nasal, C2 can be any consonant in Table   1 , C3 can only be -j-or -w-; V stands for vowel, and parentheses indicate optional constituents. (Note that C1 and C3 are mutually exclusive.) The following structures have been attested: Figure 2 ). Examples include /no³³/ 'you, thou' vs. /no²²/ 'be deepʼ, /pʰje³³/ 'be fat' vs. /pʰje²²/ 'spit', /mje³³/ 'name' vs. /mje²²/ 'ripen, be ripe'.
The four lexical tones are distributed relatively evenly among the 309 monosyllabic words in the corpus. The mid level tone (33) has a slightly higher proportion of words (90, or 29%). The two falling tones (53 and 31) have equal proportions of words (79 or 25.5% each).
The low level tone (22) 
Tonal patterns on disyllabic words and phrases

Productive tone sandhi
Productive tone sandhi rules are summarized on the basis of a systematic derivation of disyllabic words and phrases out of monosyllabic words. Two types of sandhi rules can be distinguished: one involving alternation between tonemes (tone sandhi 1), and another involving non-phonemic alternation (tone sandhi 2).
Tone sandhi 1:
In word-initial position, the two falling tones (53 and 31) are realized as level.
Tone sandhi 1a:
In word-initial position, the high falling tone is realized as high level (cf. Tone sandhi 1b: In word-initial position, the mid falling tone is realized as low level.
Examples include /vo³¹/ 'pig' + /ʃe³³/ 'meat' > /vo²²-ʃe³³/ 'pork'; /mo³¹/ 'horse' + /dzo⁵³/ 'stable' > /mo²²-dzo⁵³/ 'horse stable'. As a result of this tone sandhi, the contrast between the lexical mid falling tone and the lexical low level tone is neutralized in word-initial position.
Compare /mi²²-ɡe³³/ 'monkey skin' (from /mi²²/ 'monkey') and /mi²²-tɕʰa⁵³/ 'warm oneself by the fire' (from /mi³¹/ 'fire'). Note that in contrast to the realization of the low level tone in citation form, where it often has a slight rise in the second half of the syllable, the realization of the low level tone in word-initial position is level throughout the entire syllable. Note also that in word-initial position, the lexical low level tone begins slightly higher than in citation form. This is illustrated in Figure 4 , which presents the mean pitch tracks for the low level 
Neutral tone syllables
Duoxu neutral tone syllables (without tonal marking in transcriptions) include clitics (such as the perfective marker /la/, the genitive marker /i/), reduplicated forms (e.g. /to⁵³-to/ 'hold, carry in the arms'), classifiers in disyllabic nouns consisting of a nominal root and a classifier (e.g. /Ndʑa⁵³-pu/ 'door'), and possibly, also the nominal affix -ma (as in /dje⁵⁵ma/ 'buttocks'). Similar to neutral tone syllables in Chinese (e.g. The realization of neutral tone syllables in productively reduplicated forms is similar to that in combinations of full words with enclitics (as above). Examples include /ʒi⁵³-ʒi ɕe⁵³/ 'write for a while' (from /ʒi⁵³/ 'write'), /tɕʰu³³-tɕʰu³³/ 'pestle, poundʼ (from /tɕʰu³³/ 'pound, hit'), /dʒe²²-dʒe³³/ 'quarrel' (from /dʒe²²/ 'scold'). (The corpus contains no examples of productive reduplication with the lexical mid falling tone.)
In combinations of monosyllabic nominal roots with classifiers, neutral tone syllables have a short falling contour regardless of the tone of the preceding syllable (as in /Ndʑa⁵³-pu/ 'door', /tsʰe³³-pu/ 'lungs', /ɡe³¹-pu/ 'pot, pan'). Note that the short falling contour on neutral tone syllables is distinct from the lexical mid falling tone, which begins with a slight rise and has a more gradual fall. Durational and contour differences between the two tones are illustrated in Figure 5 with the words /Nda⁵³-be³¹/ 'harrow/rake land' and /Ndʑa⁵³-pu/ 'door'.
Figure 5: Illustration of the durational and contour differences between the mid falling tone and the neutral tone in the words /Nda⁵³-be³¹/ 'harrow/rake land' and /Ndʑa⁵³-pu/ 'door'.
In combinations of full words with proclitics (the bound negative and prohibitive markers /ma/ and /tʰa/), the following patterns are attested: (1) a low level contour before the high falling tone; (2) a mid level contour before the mid level tone; and (3) a high level contour before the low level tone and the mid falling tone. This is illustrated in [tʰa⁵⁵=dʑi²²] 'do not eat' Table 2 : Combinations of the negative marker /ma/ and the prohibitive marker /tʰa/ with monosyllabic verbs with the four lexical tones.
Tonal patterns on disyllabic words and compounds
This section lists possible tonal patterns on disyllabic domains, as attested on 779 disyllabic words (formed by reduplication, affixation, and compounding), and some numeral-classifier and V-O compounds. Tonal patterns on the examined disyllabic domains combine: (1) juxtapositions of lexical tones (as in /vu³³-zi³¹/ 'potion, liquid medicine', from /vu³³/ 'water', /zi³¹/ 'medicine'), (2) combinations of stressed syllables with neutral tone syllables (as in /ɡe³¹-pu/ 'pot, pan', from /ɡe³¹/ 'pot, pan'), and (3) The total number of attested combinations of tones on disyllabic words and compounds (15) is five combinations less than the 20 theoretically possible combinations of the four lexical tones with each other or with the neutral tone. The missing patterns are: 22-Ø, 33-22, 31-53, 31-33, 31-22. The absence of these tonal patterns may be in part explained by the operation of productive tone sandhi (whereby the lexical mid falling tone neutralizes with the low level tone in word-initial position) and lexicalized tone sandhi (as discussed in the following section). An alternative explanation would be simply the restricted size of the sample used in the study.
Lexicalized tone sandhi
By relating observed tonal patterns on disyllabic words to the known etymological tones of the monosyllabic roots of which they consist, it is possible to discover some irregularities and potentially, some secondary, lexicalized tone sandhi rules. More specifically:
( Obviously, a more comprehensive understanding of the tonal system of Duoxu will be possible once more data from different speakers become available.
Comparison with Huáng and Yǐn (2012)
A comparison of the newly collected data and with those presented in Huáng and Yǐn (2012) (hereafter H&Y) reveals very few differences. The consonant and vowel inventories in the two sketches are nearly identical, with some minor differences which may be due to different strategies in phonemicization rather than to actual differences in the data. To give one example, in the consonant system, some minor differences include the treatment of /w/, /v/, and /ɲ/ as distinct phonemes in H&Y; whereas in the present analysis, [w] and [v] are considered as allophones of one phoneme (/v/), and /nj/ is analyzed as a cluster. One possible difference in the data relates to the phonemic distinction between /a/ and /ae/ in H&Y (as in /wae³³/ 'general classifier' vs. /wa³³/ 'storey'), which is not attested in the newly collected data.
Differences in the tonal inventories in the two sketches, on the other hand, appear quite large, at least at first glance. In contrast to the four-tone system on monosyllabic words, as described presently, the tonal inventory in H&Y consists of six tones, characterized not only by their pitch height (high, mid, low) and pitch contour (falling, rising, level, and fallingrising), but also by their duration (short vs. long) (Huáng and Yǐn 2012: 61) . Hence, in H&Y's analysis, Duoxu has three short tones (54, 32, 21) and three long tones (44, 35, 214) .
However, here again there is a good correspondence between the six-tone system in H&Y and the four-tone system in this sketch, as summarized in Table 3 . Table 3 : Correpondences between the six-tone system in Huáng and Yǐn (2012) and the fourtone system on monosyllabic words, as described presently.
Differences between the two sketches reflect, on the one hand, differences in analysis (i.e. the present sketch analyses the long tonal contour 25 as a combination of two lexical tones rather than one lexical tone), and, on the other hand, possible loss of the distinction between tones
22
The difference in length between syllables with different tones has not been attested in the present corpus. One possibility to account for the reported shorter duration percept of the falling tones in H&Y would be to correlate it with glottal stop codas in some syllables with these tones (e.g. 'hat': [muʔ⁵⁴] 'hat', Huáng and Yǐn, 2012: 61 ; in the present corpus
[muʔ⁴⁵]). Such syllables possibly derive from earlier checked syllables. A distinction between earlier checked and smooth syllables is attested as that of phonation (respectively, tense or "harsh" vs. modal) in many neighboring languages of Duoxu (various Lolo-Burmese languages, e.g. Edmondson et al. 2001; Yang 2010) . Notably, duration (tense vowels being shorter than lax vowels) is a prominent factor in the phonation difference in these languages (cf. Maddieson and Ladefoged 1985: 449; Edmondson and Esling 2006: 174) . Further comparative work is needed to understand how Duoxu syllables with "short tones" (which correspond to tones 53 and 31 in the present description) correlate with tense syllables in the neighboring Lolo-Burmese languages.
There is a good correspondence between tonal patterns on disyllabic words cited in 
Final remarks
This report presented new data and new analysis of Duoxu with a particular focus on its tonal system. A preliminary analysis of Duoxu, restricted both by the size of the corpus and the number of speakers, reveals a tonal system, which is more complex than those of its closely related languages Lizu and Ersu. In contrast to Duoxu, Lizu and Ersu only have two lexical tones on monosyllabic words and three tonal patterns on polysyllabic domains. Assuming that the more complex Duoxu tone system is more conservative, a systematic investigation of the commonalities and differences in the respective tonal systems of these three closely related languages is of interest for furthering our understanding of the development of the sparse tone systems (as in Lizu and Ersu), which are commonly attested in many Tibeto-Burman languages of Sìchuān (see Evans 2008 Evans , 2009 for an overview and discussion). Once upon a time, the North Wind and the Sun were disputing which one of them was the stronger. No matter how hard they argued, they could not settle the dispute. Then, a traveler came along. He was wearing a thick cloak. The two contenders agreed that whoever could make the traveler take off his cloak would be considered the stronger of the two. The North
Wind huffed and puffed with all his might, the wind blew with all its might, harder and harder, but [the traveler only] wrapped his cloak tighter and tighter. Then, the North Wind gave up.
Then, the Sun came out. The heat of its shine made the traveler take off his thick cloak. The
North Wind could not but concede that the Sun was the stronger of the two.
Abbreviations
Abbreviations used in the gloss below follow the Leipzig Glossing Rules (LGR, http://www.eva.mpg.de/lingua/resources/glossing-rules.php). Non-standard abbreviations (those not included in the LGR) include: AGT = agentive, ITSF = intensifying prefix, RLV = contextual relevance.
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